As to the treatment of the retractile testicles, my own practice is to leave them alone to descend as and when they will, reserving hormone treatment for such cases as show a lack of these substances by obvious sexual' underdevelopment. There is a tendency to talk of a course of hormone injections as if it were a trivial matter which, if it does no good, can at any rate do no harm. In my experience most children dread a course of injections intensely, and I should say that as a general rule it has more mental effect upon them than an operation with proper premedication. Apart from this there has been a strange lack of discussion on the effects of the various substances used upon the cells of the testicle.
It is not enough to say that there is no danger when the treatment is given by a competent endocrinologist; far the greater number of these injections are given by general practitioners and they are not warned about the dangers of them. Any medical practitioner knows there are limits to the amounts of thyroid or adrenal extract that can be safely injected, but it is quite a new idea to many that a testicle may be atrophied by certain gonadotrophic substances in certain doses. Yet I have seen several cases in which I am sure this testicular atrophy has occurred.
There has been a tendency lately to shift the indications for hormone treatment from anatomy to psychology, on the grounds that boys may develop complexes about their virility if their testicles are not constantly in the adult position, or that they may be exposed to jeers from their contemporaries on the same account. My own experience of these cases is now large, and I can say that I have never known a boy express anything but relief on being told that his testicles merely needed leaving alone. As to the second point, in the course of various athletic and military pursuits I have been among groups of unclothed males of different ages, nationalities, and social status, and among them all comments upon the genitalia would have been regarded with general disapproval. I do not say that jeers of this sort never occur, but if they do they are rare. In any event their frequency would have an interesting relation to the temperature, as in most small boys and many adults a cold swim will cause the testicles to retract into the abdominal portion of the scrotum. REFERENCES BROWNE, DENIS (1933) IN 1925 Williams and Savage proved the existence of a correlation between fertility in bulls and the occurrence of abnormally formed spermatozoa in their ejaculates. As a result of these discoveries, this problem was also considered in connexion with the fertility of human beings-first by the American gynmcologist Moench, whose work appeared in 1927.
In the following years sperm examinations were made by numerous investigators all over the world, and a variety of literature is now available on the subject; I shall, however, not go into this at any length, except so far as concerns the information which at present we consider obtainable by the examination of human sperm.
From the now numerous sperm examinations available of men who must be presumed to be normally fertile, knowledge has been gained of the limits within which lie what we might call the "normal figures", and, furthermore, of other figures to which we should attach significance.
These are: the amount of semen-which is normally above 2 c.c.; the number of spermatozoa per c.c.-normally exceeding 60 million, on an average from 80 to 150 million-and the percentage of spermatozoa with abnormally shaped heads, which is usually below 20%; finally the number of motile spermatozoa and the degree of motility.
The intimate knowledge now gained of the composition of human semen and of the histopathology of spermatozoa provides an important means of estimating male fertility. The method of examination has been found very useful clinically for investigating sterility in marriage. Sperm investigations are now an indispensable link in the chain of examinations employed in these cases.
But sperm examinations have also attained great importance within other fields of clinical medicine; for instance in the follow-up of patients who have been operated on for cryptorchidism. It had been realized that such examinations were needed for a final assessment of the therapeutic results but at that time we lacked the method of sperm examination now at our disposal. Only a few cases of examination of sperm from patients who had undergone orchidopexy have been reported by the earlier investigators. In the literature f have found only one work-published in 1935 by MacCollum-in which examination of a considerable number of patients has been made, but it consisted only of counts of the spermatozoa, and accordingly these records are of limited value.
Thus in 1942, when I started my investigations at the University Institute of Forensic Medicine in Copenhagen, few results were available of patients surgically treated for cryptorchidism; moreover, in these follow-up examinations the fertility of the patients as judged by sperm investigations carried out by a reliable technique had not been taken into account.
The problem which I have tried to solve is the correct evaluation of the results of orchidopexy by means of sperm examinations. It was my opinion that a revision was needed of the numerous earlier investigations in which the evaluation of the outcome had been based upon the anatomical result, as I believe that the operation can only be said to have achieved a satisfactory result if fertile spermatozoa are found.
On the whole little value attaches to estimations of the treatment of abnormally situated testes unless we consider the internal as well as the external secretions of the organ; on the other hand, an evaluation of the anatomical result alone is of but limited importance.
Before discussing the material from patients, I shall briefly consider the technique employed in the examination of sperm, and explain how f have classified the fertility, based upon the results of sperm examinations.
Practically all the samples have been produced by masturbation, usually in direct connexion with the objective examination, and after a period of abstinence that has only in a few cases been less than three days. Thus almost all the samples were examined in a state of absolute freshness.
The examinations comprised measurement of the amount of sperm, estimation of the percentage of motile spermatozoa, and evaluation of the motility and viability of the spermatozoa; further, an enumeration of spermatozoa per c.c. and-finally and most important-a differential count of smears stained with hxmatoxylin-eosin.
When we attempt to classify fertility according to the results obtained by sperm examination, it is of course impossible to draw distinct lines between various degrees for we must suppose tl.at there is a gradual transition from the highest degree to a total arrest of fertility, that is, sterility. Yet the extremes are well known, because figures within normal limits must be presumed to mean normal fertility, while total absence of spermatozoa means sterility in all cases.
Between these extremes-normal fertility and sterility-I have made three grades, "presumably slight impairment of fertility", "presumably moderate impairment of fertility" and "presumably severe impairment of fertility". In classifying cases in the various categories I have considered all the results in detail of the sperm examination. The following classification is used at the University Institute of Forensic Medicine in Copenhagen., Slight impairment offertility is applied to cases showing (1) abnormal heads 21 % to 30% or (2) number of spermatozoa per c.c. 15 to 40 millions, or (3) amount of ejaculate I to I *5 c.c.
Moderate impairment ofJertility was presumed in the cases showing (1) abnormal heads 31 % to -40%, or (2) number of spermatozoa per c.c. 5 to 15 millions, or (3) amount of ejaculate 0 5 to 1 c.c.
Severe impairment offertility has been applied to cases showing (1) abnormal heads above 40 %, or (2) number of spermatozoa per c.c. below 5 millions, or (3) amount of ejaculate less than 0 5 c.c.
The term sterility has only been applied to cases of aspermia, that is, cases in which no spermatozoa were found in the ejaculate. I have divided the patients examined into four groups, A, B, C and D. Group A comprises 11 patients with untreated bilateral cryptorchidism, that is, with their testes either situated in the abdomen or in the inguinal canal.
Examinations of semen from 9 of these patients revealed aspermia, that is, sterility in all the cases, as might have been expected. These examinations are only mentioned as a formality; they illustrate the well-known fact that abdominallyor inguinally-placed testes do not produce spermatozoa; consequently such patients are sterile.
Group B comprises patients with operatively treated bilateral cryptorchidism and consists of the following: 22 patients treated with bilateral orchidopexy; 4 patients treated with unilateral orchidopexy, while the other testis is situated in the abdomen or in the inguinal canal; 3 patients treated with unilateral orchidopexy, the other testis having been placed intraperitoneally during the operation; finally I patient treated with unilateral orchidopexy, while the other testis has been removed.
Thus Group B comprises 30 cases of bilateral cryptorchidism, where by means oforchidopexy the transfer of one or both testes to the normal position in the scrotum has been attempted. In the cases where only a unilateral orchidopexy has been made, the other testis has either been removed or is situated in such a place that we must take it for granted that it does not contain spermatogenetic tissue.
By examining the semen of these men it is possible to ascertain the spermiogenic function of testes treated with orchidopexy; but we must remember that by semen examination we cannot decide whether a possible aspermia is due to lack of spermatogenetic tissue in the testes, or whether spermatozoa are produced which cannot be ejaculated on account of an occlusion of the efferent spermatic ducts. This is, however, of no consequence in estimating fertility.
The origin of any aspermia discovered can only be decided by a histological examination of testicular tissue after a biopsy. l succeeded in obtaining semen for examination from 25 of these patients and the evaluation of their fertility, made in the way described, is shown in fig. 1 .
It will be seen that aspermia, that is, sterility, was found in 14 cases, and only in 2 patients was there no sign of impairment of fertility, while the remaining 9 patients showed signs of a more or less marked impairment.
Some of the results of the individual parts of the sperm examinations are shown in the following In one case the number of spermatozoa was so small that a differential count could not be Made. Furthermore, these figures show that in none of the cases do we find normal average values in all the individual parts of the examination.
These results, which must be regarded as rather unsatisfactory, form a striking contrast to those which are said to follow from treatment with orchidopexy when only the anatomical outcome is considered.
It might now be imagined that mainly patients with bad anatomical results had accepted my invitation to appear at the follow-up examination, but this is not the case. At an earlier date, in 1935, these patients had been examined (with others) as to the anatomical result by another Danish surgeon, Dr. Bjerre, who reported the following: 
8.8%
The result of Bjerre's investigations-which comprised 81 patients operatively treated for bilateral cryptorchidism, with a total number of 136 operated testes-is on the whole in accordance with the results found by other investigators.
To summarize, 25 of these patients, with 43 operated testes, are included in my material (Group B), and the anatomical results of the operation have been estimated by Bjerre as 51 1% anatomically normal and satisfactory; 37-2% unsatisfactory; 11 6% atrophy.
Thus, if we compare results in my small group with those in the much larger group originally investigated, it will be seen that no selection of severe cases has been made in mine.
Besides examining the fertility of these patients I have of course also estimated the anatomical result.
Most investigators base their judgment chiefly on the size and position of fhe testis-but this is not sufficient. The consistency of the testes must also be considered.
In all my estimations of the anatomical results I have paid attention to all three factors, that is, size, consistency, and position. Judged from this point of view only 11 of the 52 testes, that is 21 %, showed a result deserving to be called anatomically normal, while in the others I could detect great or small deviations from the normal regarding one or more of the conditions mentioned. If, then, we examine the correlation between the anatomical results and the conclusions of the sperm investigations, we find that aspermia existed in the cases where all three factorssize, consistency, and position-differed from normal in both testes; also, as we should expect, in the cases where the testes had retracted to the inguinal canal or its immediate surroundings.
In the cases where normal conditions existed regarding all the three factors in at least one testis, this fact has-with one exception-been combined with the occurrence of spermatozoa in the ejaculate of the patient in question. On the other hand it is not possible to prove any correlation between the anatomical state of the testis and the degree of fertility, because an examination of sperm from these patients shows normal conditions as well as signs of all degrees of a reduced fertility.
It seems that softness of the testes indicates severe injuries, this condition having only been found once coinciding with spermatozoa in the ejaculate, while softness of the testes as the chief deviation from normal was combined with aspermia in 4 cases.
Summing up these results, we find that aspermia-that is, sterility-has been demonstrated in most cases of operatively treated bilateral cryptorchidism and that signs can be found of a more-or less marked reduction of fertility in the cases where spermatozoa are produced by the operated testes.
These findings form a striking contrast to the mostly satisfactory results of other investigators, who usually report about-60% of good results. But these figures only apply to the anatomical outcome, whereas the functional result as regards spermatozoa production is considerably worse.
Besides having examined patients with bilateral cryptorchidism I have made an examination of two series of patients with unilateral cryptorchidism: (1) patients whose defect has been treated with orchidopexy, and (2) patients with untreated, still existing, unilateral cryptorchidism.
My purpose in examining these patients was this: if the operation had succeeded in making the operated testis produce significant amounts of spermatozoa, this must appear as a difference between the number of spermatozoa in the treated and untreated patients, for a greater number of spermatozoa would be found in the treated patients than in those not treated, seeing that the former ought to possess two sperm-producing testes, whereas the latter had only one. I have called these two series C and D, respectively. Group C comprises 43 patients with unilateral cryptorchidism treated with orchidopexy. These patients, too, had previously had a follow-up examination by Bjerre; there has been no selection of cases and the proportion of good, unsatisfactory and bad anatomical results is nearly the same as in Bjerre's original series.
Employing the same criteria as mentioned above, f have estimated the anatomical results of the operation. In these cases, where a normal, untreated testis is available for comparison, it is easier to detect even small deviations from normal; among these 43 testes only 3 were found in which no difference whatsoever could be demonstrated, whereas of course many cases were seen with a result that was extremely satisfactory from a a purely anatomical point of view.
From 36 patients semen was obtained for examination. An estimation of the results regarding fertility is seen in fig. 2 .
It appears that the fertility of the great majority of cases must be presumed to be normal or slightly reduced, while only a few displayed signs of a more serious reduction of fertility.
In 2 of the 3 patients with aspermia I succeeded in obtaining a biopsy from the normally situated testis, and in both cases normal spermiogenetic tissue was found. One of the patients was a sailor, but he did not think he had had any kind of venereal disease; the other patient had suffered from gonorrhoea ten years before the examination. So in both cases the aspermia was due to an occlusion of the efferent testicular ducts.
Group D comprises cases of unilateral cryptorchidism; namely, 30 patients with untreated cryptorchidism, in whom the retained testis is situated either in the abdomen or high up in the inguinal canal; and 12 patients in whom the retained testis had either been removed or transferred to an intraperitoneal position by operation. This gives a total of 42 patients who only possess one testis that is, and has always been, situated in its normal place in the scrotum. Thus, an examination of semen from these patients will reveal the nature of the sperm production in men who have only one testis which is able to function. Sperm examinations have been made in 35 of the patients. The results in regard to fertility are shown in fig. 3 .
It will be seen that normal conditions or a slight reduction of fertility are found in the great majority of cases; only a few display signs of considerable reduction.
In the patient who had aspermia the normally descended testis was a little smaller and of a definitely softer consistency than normal. I may mention that in still another patient in whom the testis was of soft consistency the sperm examination revealed signs of a severe reduction of fertility.
As I have stated, my purpose in examining these patients was to obtain material for comparison with the group that had been treated with orchidopexy for unilateral cryptorchidism.
As we have already seen, there is no difference between the two groups regarding the final result of the sperm examination-that is to say, in fertility; because in both groups the majority of patients must be labelled normal, or as showing signs of slight impairment of fertility. These designations were given to 25 cases in Group C (the operated patients), and to 24 cases in Group D (the patients who had not been operated on); only 8 and 10 cases respectively have been classified as having a moderate or severe impairment of fertility. The other parts of the sperm examinations revealed practically identical conditions in the two Groups, but I will not go further into this, except as regards the question of the amount of spermatozoa.
By counting the number of spermatozoa we can obtain information about the concentration of spermatozoa in the ejaculate-that is, the number of spermatozoa per c.c.; but if the amount of the ejaculate is known we can also learn the total number of spermatozoa in the ejaculate, in other words we can get a quantitative measure of the entire sperm production of the testes.
As the two Groups C and D differ from one another in only one respect, namely that patients of the first group have one normal testis plus one testis treated by orchidopexy while patients of the second group-D-possess only one testis, we might suppose that a possible function of the operated testes would be revealed in a greater number of spermatozoa in these patients (Group C).
As I considered it important to have normal material for comparison, and was not able myself to procure it, I have taken some data published in 1938 by Hotchkiss, Brunner, and Grenley, using the part of their material derived from examinations of sperm samples produced by masturbation of 100 fertile men, thus taking it for granted that it will represent the values found in men with two normally situated testes. Fig. 4 shows the curves of the number of spermatozoa per c.c. from my Groups C and D, and from the normal material of Hotchkiss and collaborators.
It will be seen that the curves for my groups are almost identical, and both have a similar shape to the curve for the normal material.
If we examine the curves of fig. 5 , which shows the total number of spermatozoa in my two groups and in Hotchkiss's, you will observe that here also the curves are nearly identical and of the same shape as the curve for the normal material. A further characteristic of these curves is the fact that the peaks of both my curves are placed more to the left, that is, toward smaller values than those of the normal material. If we look at the same relations expressed in schematic form (Table 1) , we find the same characteristics as in the curves, namely that the average values for the Groups C and I) are almost identical; and if we compare these average values with the corresponding values for the normal material, it will be seen that the latter are very nearly twice as great as the figures for my groups. I am of opinion that the similarity proved between my Groups C and D must be due to the fact that the operative treatment of the patients in Group C has not succeeded in making the originally retained testis produce a number of spermatozoa sufficient to have any detectable influence on the average values; furthermore that on the whole these patients cinly produce spermatozoa with the normally descended testis, and that therefore they present the same conditions as the patients in Group D, in whom we can take it for granted that only the normally descended testis is capable of spermatozoa production.
As the same method in counting the spermatozoa has been employed by Hotchkiss and his collaborators, and as this method is easy and excludes any subjective judgment, I think we are justified in accepting as a fact that the difference between our material is that the number of spermatozoa in my cases is half as great as in theirs. Their sperm material comes from patients with two testes, whereas mine comes from men with only one testis; we may therefore infer that the reason for the difference in our results is that men with two testes produce on an average twice as many spermatozoa as men with only one testis.
Thus the examinations of patients treated with unilateral orchidopexy point in the same direction as the investigations of patients with bilateral cryptorchidism, namely that by means Qf the operation we usually do not succeed in making the operated testis produce any significant amount of spermatozoa.
Moreover, these examinations of men with unilateral cryptorchidism reveal that the normally descended testis must be considered as capable of function as either of the two testes in normal men.
If we attempt to draw any conclusions regarding the treatment of cryptorchidism, based upon the investigations discussed here, I would say that we must regard the operative treatment with a good deal of pessimism, if the operation aims at making the retained testes produce spermatozoa, whereas it cannot be questioned that the operation offers relief in the various complications of cryptorchidism, first and foremost of the pain that may accompany the retention of the testis.
Considering first the unilateral retention of the testis, my investigations prove that fertility is identical in the treated and untreated patients, so that in this respect there has been no detectable effect of the operation. As on the whole the fertility of these patients must be considered normal, we must look upon unilateral cryptorchidism as an abnormality that does not in itself ask for any treatment, though of course pain, for instance, may supply an indication for operative treatment.
In the case of bilateral retention of the testes it is a much more serious question which treatment ought to be advised, because we must bear in mind that if the defect persists after the patient has passed puberty, he is sterile, and it will then be impossible for us with our present means to ameliorate his condition and render him fertile.
As previously emphasized, the results of operative treatment are very poor in regard to fertility.
I have no doubt that the only chance of fertility for these patients depends on the possibility that the testes will make a spontaneous descent to the scrotum before puberty is reached. We have learned from many investigations that at least half of the retained testes descend spontaneously in childhood, and that in certain forms of cryptorchidism, namely those where the testis is situated low in the inguinal xegion, descent occurs in almost 100% of cases; thus ian operation performed on such cases can only do harm. I think, therefore, that in bilateral retention of the testes we should wait as long as possible for a spontaneous descent before resorting to operative treatment. If the descent has not taken place when puberty approaches, a hormonal treatment should be instituted in an attempt to provoke or accelerate the descent. It is very hard to state whether by hormonal treatment we obtain a descent of testes that would not have descended spontaneously, but if a hormonal treatment can accelerate the descent, at least something has been gained. If no descent has occurred on either side when puberty is approaching, operative treatment might be tried in order to attempt to ameliorate the miserable condition of bilateral cryptorchidism with its consequent sterility, but as regards fertility we must be ready for disappointment.
A bilateral orchidopexy should never be performed in one operation because of the risk of bilateral atrophy of the testes; whert considering operative treatment we must bear in mind that some testes atrophy completely after operation-the number usually given is about 16% of cases. Even when a considerable space of time elapses between the two operations for bilateral retention we cannot feel quite safe about atrophy.
Another problem I will touch upon is the question of the condition which Mr. Denis Browne has named "superficial inguinal ectopic position", a condition in which the testis is situated in a "superficial inguinal pouch" above the external ring on the outside of the external oblique muscle. In Denmark we usually call this "inversio testis". Personally I have but little experience of it but I think that I can say that if this condition can be diagnosed with certainty-and only in that case-we might have a field here for operative treatment, but here again I think that we should be extremely cautious regarding the fertility prognosis.
In Den-mark some surgeons have gone in for what they call "orchidolysis", merely loosening the testis without making any attempt to fix it in the bottom of the scrotum. Only the future can prove whether cases treated in this way have a better prognosis-and I should like to emphasize that only a follow-up examination of patients which includes sperm investigations will enable us to pronounce finally on the results of treatment of testicular retention.
